Differences in corticosterone and dexamethasone binding to rat brain and pituitary.
In an attempt to relate binding of 3H-corticosterone and 3H-dexamethasone to their respective potencies in blocking pituitary-adrenal activity, cytosol binding in vitro and cell nuclear binding both in vivo and in tissue slices in vitro were studied in hippocampus, hypothalamus, and anterior pituitary of adrenalectomized rats. It was found that the extremely potent glucocorticoid dexamethasone has a different pattern of binding than corticosterone in the brain and in the anterior pituitary. 1) In cytosol, differences in the estimated binding capacities in a particular tissue for 3H-corticosterone and 3H-dexamethasone and different rates of inactivation in the ability to bind the two steroids are observed. 2) For 3H-corticosterone, cytosol binding in hippocampus is higher than that in hypothalamus, and cell nuclear binding follows the same pattern. For 3H-dexamethasone, cytosol binding is again higher in the hippocampus than in hypothalamus but cell nuclear binding in the two structures is not significantly different. With respect to the anterior pituitary, binding to cell nuclei is higher for 3H-dexamethasone, while the binding to cytosol macromolecules is higher for 3H-corticosterone. 3) In vivo and in vitro cell nuclear binding for both steroids showed the same pattern among the three tissues, but in vivo data showed more distinctly the preference of 3H-dexamethasone for the anterior pituitary and the preference of 3H-corticosterone for the hippocampus. 4) When labeled in tissue slices, cell nuclear radioactivity appears to be bound to macromolecules. 5) Steroid metabolism does not occur in slices during 60 min in vitro at 25 C and cannot account for the observed tissue differences in binding. The existence of more than one population of corticosteroid-binding sites in brain and in anterior pituitary is suggested. The results are consistent with the view that the dexamethasone blockade of stress-induced ACTH release is mediated by the anterior pituitary, while the high specificity of cotricosterone binding in the hippocampus implies a specific but as yet undetermined effect of the hormone in this brain area, an effect which may not be directly related to regulation of ACTH secretion.